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Trigonometric series can be used to formulate approximate shape function for a plate, whose four edges are simply supported or clamped. It can also be used for a plate whose opposite edges are clamped and the other opposite edges are simply supported [2] . However, it is extremely difficult to formulate a shape function for plates using trigonometric series when opposite edges are clamped and simply supported like propped cantilever beams. Examples of plates, whose shape function cannot be formulated using trigonometric series, include thin rectangular plate clamped on adjacent near edges and simply supported on adjacent far edges (SSCC), plate with all edges clamped with only a far short edge simply supported (SCCC), plate with all edges simply supported with one near short edge clamped (CSSS), plate with two edges simply supported with one edge clamped and the other fixed (SSCF), etc [3] . Some other boundary conditions make it difficult to use the trigonometric series [1, [4] [5] . Nwoji [6] and Okonkwo [7] resorted to the use of element method plate bending problems. The FEM considers this continuum of a plate as an assembly of
233 233 233 finite site particles and the overall response of such a system is obtained by formulating simultaneous algebraic equations that can be readily solved by a computer. If one is using element method, the more the number of elements used in the analysis the closer the approximate solution to the exact solution. Hence, when a plate has to be divided into several elemental plates for an accurate solution to be reached, then the extensive analysis is involved, requiring enormous time to be invested [3] . . Baffah [8] analysed thin rectangualar isotropic plates by polynomials function using engergy method. Umeh [9] analysed both isotropic and orthotropic plates using spline functions. [11] method, the deflection surface of the plate is approximated by a series of the form:
Where W X (Q, R) are some coordinate functions that satisfy individually, at least, the kinematic boundary conditions and Ci are unknown constants to be determined from the minimum potential energy principle.
Introducing the expression for P(Q, R) in the form of series into the total potential energy of a plate, we obtain after integrating the total potential energy over the surface area of the plate as a function of the unknown coefficients Ci:
Therefore, the extremum problem of the calculus of variations is transformed into the maximumminimum problem of differential calculus. The latter problem, in turn, is solved by satisfying the following:
Equations ( 1. They satisfy the geometrical boundary conditions. 2. They are complete. 3. They do not inherently violate the natural boundary conditions. When the above conditions are met, the numerical solutions converge to the exact solution and it depends also on the number of terms taken in the admissible series. Different series types, viz., trigonometric, hyperbolic, polynomial, give different results for the same number of terms in the series and the efficiency of the solution will depend to some extent on the type of series chosen [13] . According to Bhat [12] , the displacement function for the rectangular plate is therefore assumed as a product of two functions; one of which is a pure function of x and the other is of y so that: u(v, w) = x(v) • z({) (|) This approach have been adopted by some authors [2] [3] [4] [5] to propose the deflection function for plates. The Navier deflection function for SSSS is:
The Levy deflection function for SSSS is:
Consider a rectangular plate of dimension, a, along xaxis and b, along y-axis. If the deflection pattern of the plate along x is represented by a beam strip qualitatively and the beam function is taken as f(x). Similarly, the corresponding beam function along y is taken as G(y). The displacement function for the rectangular plate is therefore assumed as a product of two functions; one of which is a pure function of x and the other is of y so that Equation (5) is satisfied. Expressing Equation (5) in the form of nondimensional parameters, say R and Q for x and y directions respectively, we obtain Equation (8.0) and (9.0). For a beam with an arbitrary support condition subjected to a uniformly distributed load along an arbitrary direction, it can be seen that due to this applied load, reactive forces such as, moments and reactions will develop at its supports and the deflection function for such a beam will be a fourth order function. This suggests that the polynomial of Equation (9) is a fourth order function. Expanding Equation (9) Table 1 for different boundary condition of plate. Table 1 into the total potential energy equation for a thin rectangular isotropic plate under uniformly distributed lateral load, q, according to Ritz [11] Method (Equation (4)) at q = 0.3, the following results given in Table 2 are established for the shape function coefficient, K, for different support conditions. (Tables 1 and 2) as given in the previous sections at the centre of the plate. Various rectangular plates boundary conditions such as, all round simply supported plate (SSSS), all round clamped rectangular plate (CCCC), rectangular plate clamped on two opposite short edges and simply supported on two opposite long edges (CSCS) ) ) ) are considered and results compared with exact solution presented by Timoshenko and Woinowsky-Krieger [2] .
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Figures 1 through 3 are the curves of design factors •, β " and β " . They present good interpretations of the two results. From Figure 1 , it is clear that the results obtained herein agree very well with that of exact solution by Timoshenko and Woinowsky-Krieger [2] . The disparity between the two curves or an average percentage difference of 7.0181% is very negligible. Hence, the approximating function according to the characteristic orthogonal polynomial can be used in confidence for analysis of deflection of a plate with all edges simply supported. 6. 6. 6. 6. REFERENCES
